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,QWURGXFWLRQ
2YHU WKH ODVW WKUHH \HDUV WKH DXWKRU KDV VWXGLHG KRZ FRPSDQLHV VXVSLFLRXVO\ZDWFK WKH HPHUJHQFH RI D QHZ
WHFKQRORJ\FDOOHGArtificial Intelligence (AI)HVSHFLDOO\Cognitive Computing,QVKRUWERWKDSSURDFKHVPDNH
XVHRIDOJRULWKPVEDVHGRQDeep Learning DQGReinforcement Learning WKDWH[SORLWELJGDWDE\PLPLFNLQJVNLOOVRI























WHFKQRORJLHV 7KH\ FDQQRW MXVW VXEVWLWXWH OHJDF\ WHFKQRORJ\ E\ D UHYROXWLRQDU\ RQH DQG KRSH WR PDUJLQDOL]H
SV\FKRORJLFDO DQG VRFLHWDO LPSDFW $ WHFKQRORJ\ WKDW PLPLFV DUWLILFLDO LQWHOOLJHQFH WKUHDWHQV WKH LQWHJULW\ RI WKH
RUJDQL]DWLRQ ,W FKDQJHV KXPDQV¶PRWLYDWLRQ DQG DWWLWXGHV DQGZUHDNV KDYRFGHFLVLRQPDNLQJ SURFHGXUHV7KXV




FRPSDQLHV ,QDEHWWHUVFHQDULR WKH\ZLOO MXVWFDXVHD³SURGXFWLYLW\SDUDGR[´ LHDUWLILFLDO LQWHOOLJHQFHPLJKWQRW






6HFRQG LW LV tough to describe0RUHRYHU WKLUG LW GRHV QRW SURYLGH D simple answer (FRORJLF GLVDVWHU ,VODPLF
WHUURULVPRUWKHUHFHQWJOREDOILQDQFLDOFULVLVDUHH[DPSOHVRIZLFNHGSUREOHPV
:LFNHGSUREOHPVDUHWKHRSSRVLWHRIKDUGEXWRUGLQDU\SUREOHPVWKDWDUHDQVZHUHGLQDILQLWHSHULRGE\DSSO\LQJ
VWDQGDUG WHFKQLTXHV HJ QXPEHU FUXQFKLQJ SURMHFW SODQQLQJ WUHQG H[WUDSRODWLRQ 1RW RQO\ WKDW FRQYHQWLRQDO
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SURFHVVHVFDQQRWFRSHZLWKZLFNHGSUREOHPVEXWWKRVHPLJKWDOVRZRUVHQWKHVLWXDWLRQE\JHQHUDWLQJVXUSULVLQJRU
XQH[SHFWHGFRQVHTXHQFHV
0DQ\ SUREOHPV DUH QRWZLFNHG DW DOO 7KH\ DUH tame. )RU D WDPH SUREOHP D WUDGLWLRQDO UHVROXWLRQ SURFHVV LV
VXIILFLHQWWRSURGXFHDQDQVZHUZLWKLQDVDWLVIDFWRU\WLPHIUDPH,WGHVFULEHVDFOHDUSUREOHPVWDWHPHQW,WKDVD










RXWHU VSDFH LQ  KDG EHHQ DQ LVVXH RImuch ZLFNHGQHVV EXW DOVR FRPSULVHG TXLWHPDQ\ WDPH HOHPHQWV OLNH
JUDYLWDWLRQDOVOLQJVKRWPDQHXYHUV7KHUHZHUHFHUWDLQO\VRPHZLFNHGVXESUREOHPVOLNHHJDSURMHFWOHQJWKWKDW















LQ SODFH DQG DQ DEXQGDQFH RI GDWD IORRGLQJ RUJDQL]DWLRQV WKHUH LV PRUH HYLGHQFH WKDQ HYHU WKDW GDWDGULYHQ
HQWHUSULVHVZLOO RXWSHUIRUP WKRVH WKDW GRQRW H[SORLW GDWD$V D FRQVHTXHQFH WKH XOWLPDWH JRDOPXVW EH WR
WUDQVIRUPDQRUJDQL]DWLRQLQWRDcognitive enterprise+RZHYHUWREXLOGVXFKDQRUJDQL]DWLRQZLOOKDYHWR
IDFHTXHVWLRQVEH\RQGWHFKQRORJ\EHFDXVH³VPDUWPDFKLQHVZLOODOVRHVWDEOLVKQHZH[SHFWDWLRQVDQGVWDQGDUGV
RISHUIRUPDQFH´ :KDWKDSSHQVZKHQDQ HQWHUSULVHGHSOR\V DUWLILFLDO LQWHOOLJHQFH"/RRNLQJ DW WKLV TXHVWLRQ
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8QGHUVWDQGWKHZLFNHGQHVVRIDUWLILFLDOLQWHOOLJHQFH
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SUREOHPZLOOEHVXIILFLHQWO\UHVROYHGRQFHWKHRYHUDOOVLWXDWLRQLVsatisficing DQGgood enough 
7KHPDMRUFKDOOHQJHWRmachine cognition LVWKDWZHKDYHQRLGHDZKDWhuman cognition LVDWDOO1HYHUWKHOHVV
H[SHUWVPDGHVRPHHIIRUWVWRIUDPHWKHSKHQRPHQRQRIDUWLILFLDOFRJQLWLRQ+RZHYHUDOOGHILQLWLRQVVKHGDGLP
OLJKW RQ WKH FRPSOH[LW\ ZKLFK RSHQV RQFH ZH DFFHSW WKH DYDLODELOLW\ RI HYHQ RQH JURXQGEUHDNLQJ FRQFHSW




5.3. Not right or wrong 
3RVVLEOHVROXWLRQVWRWKHZLFNHGSUREOHPRIDUWLILFLDOLQWHOOLJHQFHIRUWKHHQWHUSULVHDUHQRWULJKWRUZURQJ7KH\




UHDO SUREOHP DQG LWV SRVVLEOH VROXWLRQV )LJXUH  3ORWWLQJ HJ stakeholder 1 DQG stakeholder 2 RQ WKHZDWHUIDOO
NLQJO\URDGWRDUWLILFLDOLQWHOOLJHQFHGHSOR\PHQWPLJKWUDWKHUEHPRUHOLNHD³VHLVPRJUDSKIRUDPDMRUHDUWKTXDNH´
7KHFKDOOHQJHLQFRJQLWLYHFRPSXWLQJLVnot WRILQGWKHXQLTXHDQVZHU,QVWHDGFRPSDQLHVKDYHWRXQYHLOZKDW
WKH SXUSRVH RI DUWLILFLDO LQWHOOLJHQFH ZLOO EH LQ SXUVXLQJ VXSSRUWLQJ DQG RXWOLQLQJ WKHLU YDOXH V\VWHP ,I DQ
RUJDQL]DWLRQ FDQQRW DFKLHYH D shared meaning RI LWV SXUSRVHV DQG JRDOV >@ LW FDQ KDUGO\ DUULYH
XQGHUVWDQGLQJDERXWWKHUROHRIDUWLILFLDOLQWHOOLJHQFHLQWKLVUHJDUG
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5.4. Novel and unique 
$UWLILFLDOLQWHOOLJHQFHLVXQLTXHDQGQRYHOWRDQHQWHUSULVH,WLPSOLHVIDFWRUVOLPLWDWLRQVFRQVWUDLQWVWKDWDUHDOO
HPEHGGHG LQ D G\QDPLF RUJDQL]DWLRQDO FRQWH[W ,W PXVW EH FXVWRPL]HG GHVLJQHG DQG ILWWHG WR HDFK FRPSDQ\
6WDUWLQJIURPVFUDWFKZLWKDUWLILFLDOLQWHOOLJHQFHKHOSVDFRPSDQ\WRDFTXLUHPRUHLQVLJKWVDQGH[SHULHQFHVDERXWLWV







5.5. Any solution = 1 shot operation 
,QWURGXFLQJ DUWLILFLDO LQWHOOLJHQFHRQ DZLGHU VFDOHKDV DGUDPDWLF HIIHFW RQNQRZOHGJHZRUNSHUIRUPDQFH WKH
EDODQFHVRISRZHUDQGZRUNIRUFHWUDLQLQJ7KDWLVHYHQWKHILUVWFRQWUROOHGDWWHPSWEH\RQGDODERUDWRU\FRQWH[W
FRXOGOHDGWRDPDVVLYHLPSDFW,7H[SHUWVPLJKWEXLOGSURWRW\SHVRIFRJQLWLYHHQJLQHVDQGWHVWWKHPEXWWKHUHLVQR
ZD\ WR DQWLFLSDWH XQLQWHQGHG FRQVHTXHQFHV RI UXQQLQJ WKHP LQ GHSDUWPHQWV OLNH KXPDQ UHVRXUFHV PDUNHWLQJ
FRQWUROOLQJRUHYHQWKHERDUGRIGLUHFWRUV
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7KHGHSOR\PHQWRIDUWLILFLDOLQWHOOLJHQFHLVVXFKXQLTXHWKDWFRPSDQLHVZLOOQRWEHDEOHWRJROLWWOHE\OLWWOHDQG
GLVPDQWOH WKH TXHVWLRQ LQWR WLQLHU SLHFHV $Q\ DWWHPSW EH LW HLWKHU GHSOR\PHQW RI PDFKLQHV WUDLQLQJ HIIRUWV RU
FKDQJLQJWKHEDODQFHVRISRZHUFDQIRUFHFRPSDQLHVWRWDFNOHIXUWKHULVVXHV
5.6. No alternatives 
7KH GHSOR\PHQW RI DUWLILFLDO LQWHOOLJHQFH KDV QR JLYHQ DOWHUQDWLYH VROXWLRQV 7KH WHFKQRORJ\ SDUDGLJP LV VXFK
JURXQGEUHDNLQJWKDWHQWHUSULVHVFDQQRWMXVWUHIXVHWRLQWURGXFHFRJQLWLYHPDFKLQHV,QVWHDG³LWLVDERXWFUHDWLYLW\WR
GHYLVH SRWHQWLDO VROXWLRQV DQG DPDWWHU RI MXGJPHQW WR GHWHUPLQHZKLFK DUH YDOLGZKLFK VKRXOG EH SXUVXHG DQG
LPSOHPHQWHG´:HKDYHQRSUHFHGHQWLQKXPDQKLVWRU\EHFDXVHPDFKLQHVKDYHQRWFKDOOHQJHGWKHGRPLQDQFHRI
WKHKXPDQLQWHOOHFW\HW+RZHYHUFRPSDQLHVFDQQRWWDNHDQDOWHUQDWLYHSDWKDVWKH\ZRXOGQRWKDYHEHHQDEOHWR






LW$VOccam’s razor VWDWHV VWUDLJKWIRUZDUG WHFKQLTXHVXVXDOO\ZRUNEHVW ,Q WKH IROORZLQJFKDSWHUV WKHDXWKRU
VXJJHVWHGVRPHLGHDVKRZWRDGGUHVVWKHZLFNHGSUREOHPRIPDQDJLQJWKHGHSOR\PHQWRIDUWLILFLDOLQWHOOLJHQFHLQWKH
HQWHUSULVH











6.2. Talk about values 
:KLOHFRPSDQLHVGHDOZLWKDZLFNHGSUREOHPDQGUXQH[SHULPHQWVZLWKGLIIHUHQWVWUDWHJLHVWKH\PXVWVWD\WUXH
WR D VHQVH RI VHOIEHORQJLQJ VKDUHGPHDQLQJ DQG SXUSRVH 2WKHUZLVH ZLWKRXW HDUO\ ZDUQLQJ VLJQDOV DUWLILFLDO
WHFKQRORJLHV ZLOO VFUDWFK RU EDWWHU FXOWXUDO YDOXHV DQG ZLOO GHVWUR\ H[LVWLQJ YDOXHV )DFLQJ DUWLILFLDO LQWHOOLJHQFH
RIIHUV D FKDOOHQJH EH\RQG SHUIRUPDQFH PHDVXUHPHQW ³$V WKHVH PDFKLQHV UHSODFH KXPDQV LQ VRPH WDVNV DQG





Business Model Canvas DUHRQHZD\ WRGHVFULEH DQG FRQVLGHUEXVLQHVVPRGHOV+RZDERXW FXVWRPL]LQJ WKLV
DSSURDFKWRWKHFKDOOHQJHVLQDQDUWLILFLDOLQWHOOLJHQFHGULYHQEXVLQHVV"(QWHUSULVHVFRXOGHJTXHVWIRUDQDQVZHULQ
FUHDWLQJCognitive Model Canvas
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6.3. Fast failed attempts 
,QD1HZWRQLDQZRUOGDFDXVHLQGXFHVDQHIIHFW,IWKLVZRXOGZRUNIRUDUWLILFLDOLQWHOOLJHQFHFRPSDQLHVFRXOG
MXGJHEHIRUHKDQGZKDWVWUDWHJLHVWRDGDSW8QIRUWXQDWHO\HQWHUSULVHVIDFHDZLFNHGZRUOG1HZPDUNHWVHVWDEOLVK







WKH JRDOV RI VRPH VWDNHKROGHUV 7KLV ZD\ WKH\PDNH SURJUHVV E\ FRQVWDQWO\ DGDSWLQJ DQG LPSURYLQJ WKH JLYHQ
VLWXDWLRQ,QDVLPLODUZD\HQWHUSULVHVFDQIRUPXODWHLQLWLDOcognitive strategies WKDWZRXOGEHrobust IRUH[HFXWLRQLQ










:H SURYLGH D VWUDLJKWIRUZDUG DQVZHU WR WKH TXHVWLRQ KRZ WR KDQGOH WKH GHSOR\PHQW RI DUWLILFLDO LQWHOOLJHQFH
&RPSDQLHVPXVW FUHDWH D shared XQGHUVWDQGLQJ RI WKH SUREOHP DQG D shared FRPPLWPHQW WR SRVVLEOH VROXWLRQV
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 /DQGPDQQ-+HXPDQQ6HGLWRUV$XIGHP:HJ]XP$UEHLWVPDUNW0|JOLFKH$XVZLUNXQJHQGHU'LJLWDOLVLHUXQJDXI$UEHLWXQG
%HVFKlIWLJXQJLQ'HXWVFKODQGELV
